A polarization image, with 0.6" pixel scale, of the molecular hydrogen v=1{0 S(1) line at 2.1218 m in the core of the Orion Molecular Cloud One, is presented. The line emission is highly clumped, with a prominent lamentary structure protruding to the NW, away from the source of the out ow. There are two main characteristics of the line polarization; a region of aligned vectors over the the molecular out ow region of the source, and parallel to the out ow axis, surrounded by a centro-symmetric pattern of vectors, centered on the region of peak molecular hydrogen line emission (`Peak 1'), characteristic of scattering. The out ow is thus surrounded by a molecular hydrogen re ection nebula. The aligned vectors arise from the passage of the line photons through a medium of aligned grains between us and the out ow, and the polarization vectors trace the magnetic eld direction over the out ow region in the core of the cloud. The mean eld direction in the core is parallel to the large scale eld direction as derived from far{IR continuum measurements (e.g., Hildebrand et al. 1982). The lament to the NW is dichroically polarized, indicating that the line emission is intrinsic to it, and not simply arising from increased scattering. Near IRc2 there is a signi cant twist in the aligned vectors, with the magnetic eld direction changing close to the source of the out ow. From measurements of the ratio of the 1{0 S(1) line at 2.12 m and the 1-0 Q-branch at 2.4 m in the re ection nebula, we conclude that the grain size there is typical of the di use interstellar medium. In contrast, the grains in the cloud core are larger (e.g., Minchin et al. 1991a), and thus it appears that the grain size decreases with distance from the cloud core.
I. Introduction
Polarization studies of the Orion Molecular Cloud { One (OMC{1) have provided an invaluable tool for probing the geometry of the source, indicating the centers of activity, its extent and the physical mechanisms at work. This paper presents new observations of the polarization of the 1{0 S(1) line of molecular hydrogen (H 2 ) in the core of OMC{1. We will begin by summarizing previous polarimetric studies of the source.
Continuum observations at K (2.2 m) and L' (3.8 m) by Werner, Dinerstein and Capps (1983) revealed an infrared re ection nebula around the sources IRc2, and to a lesser extent, BN, indicating that these were the dominant luminosity sources in the cloud. Along the line of sight to self-luminous sources (e.g., BN, IRc2, IRc9) the bulk of the near{IR radiation is viewed directly and is observed to be dichroically polarized. At J (1.25 m) and H (1.65 m) scattered radiation from the Trapezium star cluster dominates the emission (Minchin et al. (1991a) ). Mid{IR measurements in the cloud (Aitken et al. (1985) ) show polarization vectors with position angles more or less directed towards IRc2. The authors suggested that this might arise due to the intrinsic angular momentum of photons from IRc2 having aligned the grains, though this has since been discredited due to the Barnet e ect (see Martin, 1978) . The interpretation for the polarization seen towards the continuum sources adopted by most authors is dichroic absorption from dust grains aligned via paramagnetic relaxation in a magnetic eld (e.g., Dyck and Beichman 1974) . The magnetic eld direction is parallel to the dichroic polarization vectors. The large-scale polarization at far{IR wavelengths (100 and 270 m, Hildebrand, Dragovan and Novak (1982) , Dragovan (1986) and Novak et al. (1989) ) from the core of OMC{1, has a position angle perpendicular to the 2 m polarization of BN.
OMC{1 is the site of an energetic out ow of molecular material from a central source, believed to be IRc2. The supersonic out ow drives a shock wave into the molecular cloud, exciting the molecular hydrogen, and in particular producing intense emission in the 1{0 S(1) line (e.g., Beckwith et al. 1978) . The H 2 line emission is polarized (Hough et al. 1986, HEA hereafter) . Over the molecular out ow, the vectors are largely aligned with the out ow axis, and typically 5{10% polarized (and in the same direction as the continuum polarization of BN). Outside this region the vectors display a centro-symmetric pattern, centered on the brightest part of the H 2 line emission (`Peak 1'). The aligned vectors were interpreted by HEA as the result of dichroic absorption from grains aligned in a magnetic eld whose direction is parallel with the out ow axis, and the centro-symmetric pattern as scattering of line photons from Peak 1 o dust grains. Thus, OMC{1 has a molecular hydrogen re ection nebula. Burton et al. (1988) provide a polarization model for OMC{1 in which a large scale dichroic sheet of aligned dust grains lies in front of the out ow. The shocked H 2 line emission provides an extended source to probe the dichroic sheet, in contrast to the continuum emission, which, except along the line of sight to the IR sources, is seen via scattered radiation.
In this paper we present high spatial resolution polarization images of the H 2 1{0 S(1) line, at 2.12 m, in OMC{1. In the large, these con rm the results of HEA, but provide greater detail. We also present observations of the ratio of two H 2 lines, at 2.1 and 2.4 m, along a line from Peak 1 into the re ection nebula, which probe the scattering e ciency of the grains.
II. Observations and Data Reduction
The polarization images were taken using the United Kingdom Infrared Telescope (UKIRT) on Mauna Kea, Hawaii on January 4{8 1988, and an infrared camera (`IRCAM', McLean 1987) with a 58 62 InSb array. An achromatic waveplate, rotated to position angles 0 , 45 , 22:5 and 67:5 , and a cold wire grid polarizer, were used to measure the polarization. The instrumental polarization is less than 0.25%. In order to isolate the H 2 v=1{0 S(1) line at 2.1218 m and avoid contamination from continuum radiation, a warm Fabry{Perot interferometer (FP), with 100 km s ?1 spectral resolution, was placed in the beam. The FP was tuned to the center of the line in OMC{1, and a 1% lter at 2.12 m used as blocking lter. The FP was regularly monitored during the course of the observations for drifting of the plates. Ten overlapping locations were observed, centered on the BN object and spiraling outwards. The BN position, for which signi cant continuum emission is detected even through the narrow bandpass of the FP, was also observed with the FP tuned to a nearby continuum wavelength. For each location the waveplate rotated to the 4 angles in the above order, for 300s integration time. After each set of 4 position angles a nearby region of sky was also observed for 300s. Each location was observed on two separate nights.
To reduce the data, each frame was rst dark subtracted with a dark frame of 300s integration. The S/N in each individual sky frame was not su cient for at-elding purposes (since few sky photons are admitted with the narrow spectral resolution, in comparison with the array read noise and dark current), so for each night a master at-eld was obtained by coadding all the (dark subtracted) sky frames. Each source frame was then at-elded, an airmass correction applied, and bad pixels removed by interpolation.
Accurate registration of adjacent frames proved to be di cult since di use emission dominates and there are few bright point sources. Therefore, in order to determine the polarization of the source, the polarization at each location was rst determined from the four waveplate positions. These were then mosaiced together. The procedure was as follows: at each location the`sky' value for each of the 4 waveplate positions was determined and subtracted o . A common feature in each frame was selected, and the frames shifted (by fractional pixel interpolation) so the feature was in the same position in each frame. A light gaussian smooth was applied. The Stokes parameters Q and U were then calculated; the Q image obtained from the 0 and 45 frames and the U image from the 22:5 and 67:5 frames (see Rayner et al. 1990) . From these the intensity frame, I, the polarization, p, and the position angle, , were calculated. The intensity frames were mosaiced together to produce a master intensity image. Using the spatial o sets determined in this process, the Q, U, p and frames were mosaiced together to obtain composite images in the Stokes parameters and polarization. The spatial resolution of the nal images, as determined from the FWHM of BN, is 2" in RA 1.5" in Dec.
The e ciency of the polarimeter was measured to be 97% at 2.2 m from measurements of Elias 16 (p K = 2.85%, Hough et al. 1988) , and also by placing a second wire grid in front of the waveplate to produce 100% polarization. The position angle was calibrated from broad band K observations of BN ( = 117 ), with the o set from the S(1) to K lters (-2 ) determined from measurements of a bright star through a 100% polarizer. Photometric calibration was obtained from BS 1552 (K = 4.14). This is only approximate since the adjacent orders of the FP from the S(1) line position are imperfectly blocked to continuum radiation by the lter transmission pro le.
On January 22 1987, spectra from 2.05 to 2.47 m were taken at several positions along a strip from the peak of the molecular hydrogen emission (`Peak 1'), NW out into the re ection nebula. The aim was to study the variation in intensity ratio of the H 2 lines at 2.1 and 2.4 m due to changes in the grain scattering e ciency. This wavelength range includes the 1{0 S(1) line, the 1{0 S(0) line at 2.223 m, the 2{1 S(1) line at 2.248 m, and the 1{0 Q-branch at 2.41{2.46 m. The observations used a single element InSb detector (`UKT 9'), a circular variable lter with 1% resolution, and a 19" aperture. The data are shown in Table 1 , together with the polarization values calculated from 19"`software apertures' placed on the polarization image.
III. Results
Figure 1 presents a contour map of the intensity of the H 2 1{0 S(1) line, overlaid with the polarization vectors. Figure 2 shows the same data, with the location of selected IR sources marked, together with several features discussed in the text. A greyscale representation of the intensity image is also shown in plate 1.
The emission is distributed mainly between two lobes, centered roughly on the source IRc2, with the NW lobe producing the bulk of the line emission. On a smaller scale, it is highly clumped. A prominent lament or`jet' protrudes to the NW along a direction directly away from IRc2. The basic result from the polarization image is as found by HEA, a pattern of vectors aligned with the axis of the molecular hydrogen line emission (the`out ow direction'), surrounded by a centro-symmetric pattern of vectors centered roughly on the brightest portion of the emission region in the NW lobe (`Peak 1'). These latter vectors are systematically rotated from the corresponding 2.2 m continuum vectors (see Minchin et al. 1991a ), which are centered on IRc2/BN. To a limited extent, a centro-symmetric pattern of vectors is also seen around`Peak 2' in the SE lobe. The aligned vectors have typical polarization values of 4{7%, while the centro-symmetric vectors have larger values of 10{20%, with the percentage generally increasing with distance from the Peak 1 region.
Along the out ow axis, outside the`jet', there is an abrupt transition from aligned vector to centro-symmetric vector at a (projected) distance of 54" from IRc2 (26,000 A.U. at a source distance of 480 pc). Along the`jet', however, the pattern is more complex. The vectors rotate to between the aligned and centro-symmetric patterns, with lower polarization values of 1{3%. A clear distinction between aligned and centro-symmetric vectors cannot be made perpendicular to the out ow axis, since the vectors patterns are parallel in this case. The percentage polarization generally increases away from the out ow axis.
The position angle of the vectors displays a signi cant twist near the center of the out ow, as tentatively suggested by HEA. From a position angle of about 130 (and parallel to the out ow axis and the`jet') at the peak emission region, Peak 1, the vectors rotate clockwise to 115 near BN/IRc2, then sharply twist anticlockwise, reaching 150 at 10" E, 10" S of BN, and nally rotate back to 130 around Peak 2. The rotation in position angle appears to be continuous, with the most rapid rate of change about 5" E of IRc2. The H 2 percentage polarization is also lowest near IRc2, at 2{4%. We also note that the 3.6 m continuum polarization to IRc2 is lower than the surrounding nebula, including BN (Minchin et al. 1991a ).
The S(1) + continuum polarization for BN is 9:2 0:4% with position angle 117 1 , whereas the continuum polarization, measured through the FP is 16:9 0:6% with position angle 117 1 (both obtained by binning the ux inside 8" software apertures centered on BN).
Since the continuum and S(1) line uxes measured through the FP are roughly equal, this implies that the intrinsic S(1) line ux from the line of sight to BN has a low polarization of 1:5 1:0% at position angle 117 17 (note that there was an error in HEA in this calculation). Correspondingly, the continuum polarization of BN must be produced locally.
In gure 3(a) is shown the change in the intensity of the H 2 1{0 S(1) line along a cut from Peak 1 along the out ow axis into the H 2 re ection nebula. The intensity, I, falls roughly exponentially with projected distance from Peak 1, r, and is well represented by I = I Peak e ?r=r 0 (1) where r 0 = 22". Figure 3 (c) shows the ratio of the 1{0 S(1) line intensity to the 2{1 S(1) line intensity along the cut. Within the 1 error bars, there is no evidence for a change in this line ratio with distance from the peak. Figure 3 (b) shows how the 1{0 Q-branch / 1{0 S(1) varies along the cut. There is a signi cant variation, with the ratio changing nearly linearly with distance from a value of 2.5 at the peak, to a value of 1.3 at 60" distance. At larger distances the data is consistent with the ratio remaining at this latter value. This implies that scattering is more e cient at 2.2 m than at 2.4 m in the H 2 re ection nebula.
IV. Discussion
A) The Basic Picture
The general conclusions from the data presented here con rm those of HEA, while providing more speci c details. We begin this section by outlining these conclusions.
The aligned vectors along the out ow axis of the source are attributable to dichroic absorption of the line radiation by a medium of elongated dust grains. These grains are aligned, on average, with their long axes perpendicular to the out ow axis. Although no completely satisfactory model has been found to explain this phenomenon, the favored model involves the Davis-Greenstein mechanism (Davis and Greenstein 1951) , whereby elongated, spinning paramagnetic grains are aligned in a magnetic eld. The polarization vectors thus trace the (projected) magnetic eld direction, which is therefore parallel to the out ow axis. The problem with this mechanism is that the rate of alignment of the grains is typically calculated to be an order of magnitude slower than the disorientation timescale from gas-grain collisions. We note that if the aligned grains are outside the ow the disruption timescale will be longer than if they are within it.
Away from the out ow region the polarization is dominated by the scattering of dust grains, as evidenced by both the centro-symmetric pattern of vectors and the large levels of polarization. They comprise a molecular hydrogen re ection nebula, illuminated by the shocked line radiation from the out ow, and centered roughly on the brightest part of the emission, Peak 1'. A localized H 2 re ection nebula, however, exists around the S.E. lobe,`Peak 2'.
The change from aligned to centro-symmetric polarization vectors along the out ow direction limits the edge of the out ow to a projected distance of 26,000 A.U. from IRc2 in the N.W. lobe. The`jet' seen in the S(1) line image, however, extends beyond this region. The emission in the jet is probably intrinsic, rather than scattered radiation. This is evidenced by the pattern of polarization vectors along the`jet' axis. Although this is somewhat complex, they are generally in the centro-symmetric and aligned patterns, re ecting a combination of widespread, di use scattered radiation, and direct, dichroic line emission from the narroẁ jet' along the line of sight. This feature extends 69" from IRc2, a projected distance of 33,000 A.U. from IRc2.
The aligned vector pattern has been modelled by Burton et al. (1988) as due to a dichroic sheet of aligned grains between us and the out ow. The extent and thickness of this sheet cannot yet be determined, but it extends beyond the out ow region traced by the S(1) line vectors. Spectropolarimetry of the OI] 6300 A line emission from M42{HH1 (Axon et al., in preparation) indicates that the line is polarized at 119 , i.e., parallel to the out ow axis. M42{HH1 lies near the`jet', but in the H 2 re ection nebula (see gure 2). The large scale far{IR continuum polarization (Hildebrand et al. 1982 , Dragovan 1986 , Novak et al. 1989 ) of Orion, results from dichroic emission from grains, and thus probes the emission directly along the line of sight, in contrast to the near{IR continuum. The vectors are perpendicular to the S(1) line polarization, and show that the grains have been aligned both over the out ow, and at a cool submillimetre emission peak some 2 arcmin to the south. These results suggest that magnetic elds play a role in grain alignment over the entire Orion region, and not just the out ow associated with the core of OMC{1.
B) Twisting of Polarization Vectors
If we assume that the vector pattern traced by the S(1) line emission follows the mean magnetic eld direction in the source, there are signi cant implications for the formation of the source and the molecular out ow. In particular the twist in the pattern (see gure 2) shows that there is smaller scale structure in the eld direction. There are similarities with twists observed in the optical continuum polarization patterns around bipolar nebulae such as Lk H 233 (Aspin et al. 1985) , R and T CrA (Ward-Thompson et al. 1985) , the Serpens nebula (Warren-Smith et al. 1987 ) and GL 2591 (Minchin et al. 1991b ). In these objects there are centro-symmetric patterns characteristic of re ection of radiation from a central source, except close into the sources themselves. There a twisted band of aligned vectors runs across the source. Models invoked to account for this (see Warren-Smith et al. 1987 ) involve dust disks around the source and the alignment of grains by wound-up magnetic elds in the disk, with the vectors orientated along the disk, or multiple scattering in an optically thick disk (Bastien and M enard, 1988) . In OMC{1, by contrast, the vectors are directed along the out ow axis, and are perpendicular to the disk. The S(1) line emission, however, forms an extended source for which the polarization is viewed directly, whereas the continuum radiation has been scattered from a central source. Hence the scattered and dichroic contributions to the continuum have to be disentangled from one another to interpret the pattern, and thus results are dependent on the geometry assumed. This problem is avoided with the line data. The qualitative nature of our understanding of the grain alignment mechanism means, unfortunately, that eld strengths cannot be determined. Comparison with theoretical models must therefore be con ned with their geometrical properties and not with quantitative aspects.
The twist in the S(1) line vectors in the vicinity of the source of the out ow may indicate that the rotational and magnetic axes of OMC{1 are not aligned, with the twist representing the transition from where magnetic forces control the dynamics of the cloud to where centrifugal forces do. Consider the following scenario:
Cloud collapse is determined by the balance of centrifugal, gravitational and magnetic forces (e.g., Mestel and Paris 1985) . Initially this is along the magnetic eld lines, until ux expulsion from the core region results in the collapse following the rotation axis there. The magnetic eld plays a passive role in the core, and the eld lines bend to follow the rotation axis. Suppose now a molecular ow is driven from the core. If we further suppose that the force is hydromagnetic in origin with the out owing gas partially ionized, then the expansion will follow the magnetic eld lines. When the out owing material reaches the bend in the mean eld direction, it will follow the change in direction.
We may relate this model to the observations. The H 2 S(1) line emission arises from shocks in the out ow. Thus the S(1) line polarization vectors follow the magnetic eld direction surrounding the out ow. In this scenario, therefore, the vector pattern around IRc2 aligns with the rotational axis close to the source (i.e., 155 ), and with the magnetic eld direction (i.e., 130 ) in the lobes (Peaks 1 and 2). The rotationally dominated region is in the inner 10" (5000 A.U.) of the source. For comparison, Lester et al. (1985) from di raction limited scans in the mid{IR, have determined that IRc2 is toroidal in shape with a central axis orientated at 170 , i.e., consistent with the 155 determined from the H 2 line polarization, and signi cantly di erent from the 130 of the magnetic eld direction along the out ow away from the central source.
The percentage polarization is also lower in the vicinity of IRc2 (2 { 4%) than elsewhere in the out ow region (4 { 7%). If there is a disk around the source of the out ow, with its own local dichroic polarization, inclined to the foreground dichroic sheet, this will depolarize the line radiation, reducing its percentage polarization. In a similar manner, Minchin et al. (1991a) explain the lower 3.6 m continuum polarization to IRc2 than BN due to the radiation passing through grains aligned in a local disk around IRc2 before passing through the foreground dichroic sheet.
These observations, of the magnetic eld direction being parallel to the out ow axis, and its twist near to the source of the out ow, may be compared to hydromagnetic models for the out ow mechanism. There are two main classes of models; those involving winds from the young stellar objects, and those where the wind comes from a surrounding disk. Although the data cannot clearly rule them out, the alignment of magnetic axis, out ow direction and disk axis near IRc2, does not support models invoking winds from young stellar objects. For instance, in Draine's (1983) magnetically driven bubble, the magnetic eld and out ow direction are orthogonal close to the source, and in Hartmann & McGregor's centrifugally driven hydromagnetic wind model, the out ow is in the equatorial plane of the disk. In general, we might expect winds to arise from disks around young stellar objects, rather than the objects themselves, because disks have low surface gravities compared to stars (Pudritz 1986 ). In addition, these models predict the winds follow the poloidal magnetic eld direction outside the rotating disk (e.g., Pudritz & Norman 1983 , 1986 , Uchida & Shibata 1984 , 1987 . Close to the disk (r 10 15 cm) these two models predict di erent directions for the out ow, but the spatial scale ( 0:1") is too small to currently allow us to distinguish between them.
C) Grain Scattering Properties
In this section we discuss the grain scattering properties in the molecular hydrogen re ection nebula based on the observed ratio of the H 2 1{0 S(1) and 1{0 Q-branch lines, obtained with a large (20") beam at positions situated along the out ow axis from Peak 1.
Minchin et al. (1991a) have modelled the scattered continuum radiation at K (2.2 m) in the out ow region. Comparing the measured polarization along di erent radial lines from the out ow center, they conclude that the continuum radiation is predominantly scattered o the walls of the out ow cavity, and that the cavity must lie close to the plane of the sky. Furthermore, applying the models of Pendleton et al. (1990) , the high, but wavelength dependent percentage polarization (up to 30% at 2.2 m, and up to 75% at 3.6 m) can be understood if the radiation scatters o grains whose size are large compared to those in the di use interstellar medium. In particular, the observed degrees of polarization agree well with the`large grain' model of Pendleton et al., in which they use a maximum size cut-o , a max , of 0.8 m for the Mathis{Rumpl{Nordsieck (MRN, 1977) distribution of grain sizes, compared with the standard value for a max of 0.25 m, appropriate to the di use ISM (hereafter referred to as the standard MRN distribution).
The line ratio data from the molecular hydrogen re ection nebula, situated beyond the out ow cavity, suggest the grain size is smaller there, and more typical of the standard MRN distribution. This follows after normalizing the the 1{0 S(1) and 1{0 Q-branch lines to their intensities at Peak 1. The ratio 1{0 S(1)/Q monotonically increases from 1.0 to 1.7 moving from Peak 1 to 60" into the re ection nebula. Applying the models of Pendleton et al., for the`large grain' model, a ratio of 1.1 is obtained, while for the standard MRN distribution the ratio is 1.7.
Although the H 2 data is limited, we can compare the relative merits of geometrical models for the H 2 re ection nebula. We will compare what we refer to as a slab scattering model and a lled scattering model (see gure 4). The former may apply if, for instance, the dichroic sheet responsible for the alignment of the H 2 polarization vectors along the out ow region, was also responsible for scattering the line photons beyond it. A lled scattering model may be appropriate if the line photons are scattered from grains distributed throughout the molecular cloud. First we will assume the H 2 line photons are forward scattered from a slab situated between us and the out ow and inclined to the plane of the sky. Following the method of Pendleton et al. (1990) , a lower limit to the grain albedo, ! 0 , can be calculated if the line emission is assumed to be optically thick, and a minimum value for the scattering optical depth, scat , determined if it is optically thin. These provide limits to constrain any model. Applying the method, we determined that both ! 0 and scat at 2.1 m are 1. For comparison, the extinction optical depth at this wavelength directly towards Peak 1, ext , is 1 (Brand et al. 1988 ). Thus, it is possible to construct a marginally consistent model in which the H 2 line photons are forward scattered o dust grains in a dichroic sheet, in which the grain albedo, scattering optical depth and extinction optical depth are all about unity. However, the grain albedo can also be calculated if the grain size distribution is known. grains, but an order of magnitude less than that for`large grains'. In addition, although the absolute value of the scattering opacity varies somewhat depending on the assumed density and geometry, the ratio scat (2:1 m) / scat (2:4 m) is much less sensitive to any assumed parameters. From the observations this ratio is 1.7 { 1.9, and the calculated value for the MRN distribution is 1.8 and for the`large grain' model it is 1.3.
Thus, the assumption that the line photons are scattered o grains lling the volume is consistent with the observations if these grains have sizes typical of those found in the di use interstellar medium. Combining the broad band and line results, the grain size appears to be decreasing moving out from the core of OMC{1. This may perhaps be attributable to an increased coagulation rate at the higher densities in the core.
These conclusions should be regarded as preliminary, as they are based on limited data. It would be desirable not only to increase the region covered, but also the wavelength range, by measuring the intensities of other H 2 lines in the re ection nebula. Polarization measurements of these lines would further constrain the grain properties. The small grain sizes implied well beyond the out ow require that the polarization will be high. Indeed, for scattering o a dichroic sheet, values approaching 100% can be expected when the scattering angle is large, while for a lled scattering geometry lower values will be obtained since the range of scattering angles along any line of sight is greater.
V. Conclusions
We have obtained an image of the polarization of the shocked H 2 v=1{0 S(1) line emission in the core of OMC{1. Along the molecular out ow of the source the line is dichroically polarized by a medium of aligned grains located between us and the shock fronts. The polarization vector pattern traces the magnetic eld direction, which is parallel to the out ow axis and to the large scale eld direction determined from far{IR continuum measurements. Beyond the out ow region, the observed line radiation has originated from the shock front and then been scattered o dust grains towards us, forming a molecular hydrogen re ection nebula centered on the peak of the shock emission.
Close to the IR source IRc2, the likely source of the out ow, the aligned vectors twist, indicating that the magnetic eld direction changes. This may result from the rotational and magnetic axes being slightly misaligned during the initial collapse process of the cloud. The inferred rotational axis is close to the axis derived for the inner toroid from mid{IR observations.
Modelling the line ratios of scattered H 2 lines in the re ection nebula, we conclude that the size distribution of grains there is typical of the small grains in the di use interstellar medium. By contrast, the scattered continuum radiation from the core region suggests that the grains there are larger than this. The average grain size would appear to decrease moving out from the core of OMC{1. This may possibly be due to an increased grain coagulation rate in the core due to the higher gas density there. Plate 1 Greyscale image of the intensity of the H 2 1{0 S(1) line emission from the core of OMC{1.
